
64 MONTHLY WEATHER REVIEW FEBEUAF~Y 1937 

Wind, 
Beaufort 

~- 

TABLE 3.-Tolal. I,,,, and screened, I , ,  I , ,  aolar radiation ,intensity measurements, obtained during February, 1937, and determinations of the 
Blue Hill Meteoroloyical Observatory of atmospheric turbity factor, 8, a d  water-vapor content, w-depth 271 millimeters, af preczpitated. 

Harvard University-Continued. 

Sky 
blue 

Total 

each for 
day 

area 
Observatory 

Area 

spot Group 

--___ 

(*) 

I. 
o.sao+c 

(*I 

8 mean 

(9 
I .  0.851+c 

gr. col. 
,346 . h5.5 
,673 
.663 

.9li7 
,557 . 729 

. SO7 

. 376 

1.095 
1. o s  
,912 

. RS7 
1.044 
.953 

Solar 
altitude Date and hour angle Air mas: I ,  1, 

- 
gr. cal.  

. 6 3  
,667 
,631 
,498 

.701 
,635 
.513 

.588 

.600 

.7w 

.756 . 6.51 

.730 

.76? 

.6i7 

AIr-mass 
tYPe 

NP 

NFC 

NPC 

P A  

Pc 

Pc 

VI 

mm. 
8. 5 
1.8 
8.2 
9.2 

8. 7 
3.2 

5. 8 

6.6 

5.7 
6.6 

0. 8 
e. 0 
7.9 

- - - - -. -. . 

- - - - - - - -. 

Percentage of solar 
constant 

I 0 ,  

20 54 
36 31 
35 33 
12 47 

33 36 
30 32 
12 02 

39 41 

34 12 

39 7.8 
30 65 
10 M 

33 26 
39 24 
32 43 

gr. cal. 
1.0% 
1.314 
1.159 
,342 

1 . 2 6  
1.215 
. ss1 

1.032 

1.060 

1. %J7 
1.405 
1.131 

1.332 
1 . 4 9  
1.251 

or. cal.  
.740 
,774 
.796 
,595 

. Y4.! 

.786 
,635 

. io3 

.730 

,953 
,933 
.XI4 

.S51 

.9?1 

.83? 

Or. cal. . 721 
.763 
.766 
.57? 

.SI2 

.xi1 

.600 

. G i g  

.699 

. 376 

.878 

.i55 

. Y46 

.Sa3 

.786 

m 
2. i8 
1.61 
1. 72 
4.44 

1.31 
1.96 
4.73 

1.60 

1. i 3  

1.57 
1.94 
5. 16 

1.31 
1.57 
1.35 

.049 . OS6 

.059 

.056 

. O X  . ow, 

.042 

.169 

.137 

.E% 

.024 

. os4 

.012 . Ma 

. - - - - - - - . 
71. 0 1. 1 
SO. 6 1 7.4 
72. 9 10.6 

*Corrected for transmission of screens and re.duced to mean solar distance. 

Atmoepherlc eonditlons durlng solar observations February 1937 POSITIONS AND AREAS OF SUN SPOTS 
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8 
3 
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7 
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6 
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[Communicated by Capt. J .  F. Hellweg U. 8. Navy (Ret.) Superintendent U.S.Naval 
Observatory. Data furnished by thd U: 6. Naval ,Observatory in,coop&ation with 
Harvard and hlount \!ikon Observatories. The difference in  longitude is measured 
from the central meridian. positive west. The north latitude is positive. Areas are 
corrected for foreshortening and are expressed in millionths of the sun's visible hemi- 
sphere. The total are3 for each dsy  includes spots and groups] 

Time from pera- 
local noon I g- Cloudiness and remarks Data 

Feb. 3 
3 1  

3 
4 
7 

10 
10 
11 
11 
11 
12 

12 
18 
17 

17 
17 1 
17 
17 
19 
19 
19 
19 
23 
2 3 1  

23 

B 
26 

28 n 
a7 
27 
28 
28 
28' 
28 

1:38a. m _ _ _ _ _  -6.4 
1:31 a. m _ _ _ _ _  l- -5.2 

8 
8 

8 
9 
8 
8 
8 
8 
8 
8 
0 

c 
6 
7 

7 

7 
7 
7 
7 
7 
8 
8 

8 

8 
8 

7 
3 

8 

8 
8 
8 
8 
8 

; 

Few Cu. light haze. 
Few Cd; light haze; instru- 

Zero cloud-. light haze. 
Few Acu; &lit haze. 
Few Ci; few Prcu; light haze. 
Few-Cu; light haze. 

ment indoors. 

East- 
ern 1 ard 

time 

Date stand- 

Heliograp 

Diff. in 
longi- tude 
tude 0:22p. m .____ -1.7 

2:168. m _ _ _ _ _  -2.8 
1:02 p. m - - - -  +2.7 
2:26$4 p. m--- +3.6 

0:16 p. m _ _ _ _ _  -4.2 
250 p. m..-.. -4.1 
0:lOp. m _ _ _ _ _  +4.4 

3:30 p. m _ _ _ _ _  +6.1 
3:39a. m _ _ _ _ _  -3.1 
237 a. m _ _ _ _ _  -3.3 

321  8. m _ _ _ _ _  -10.5 

1:348. m _ _ _ _ _  -5.5 
h m  
13 14 

11 8 

UO. 
2 Cu. lew Ci. light haze. 
1 Cuf  light h k e .  
2 c u .  
4 Ci; mOder8te haze; proh. 

Ci. over suii. 
1 Ci; light haze. 
2 Ci; moderate haze. 
Few Cu; few Ci; light haze to 

Few Cu; few Ci. 

Few Ci; light haze to north. 

Zero clouds; moderate haze. 

north. 

Do. 

Do. 

Do. 
Do. 

-34.0 _ _ _  __. 242 
f33.O 43 .______ 
-5.0 I 218 I _ _ _ _ _ _ _  

f25.O 386 ._____. 
-27.0 .___--- 121 

-7.0 175.7 
+17.5 200.2 
+19.0 201.7 
+?LO 208.7 
-31.0 126.5 
-3.0 154.5 

+1S.5 176.0 
-17.5 _ _ _ _ _ _ _  145 
-36.0 ____... 145 
-10.0 291 .______ 
+26.0 436 _ _ _ _ _ _ _  
-26.5 _ _ _ _ - _ _  194 - 18.0 _- - ~ - - - 438 
-36.0 ______. 145 
+12.5 ____. . . 97 
-10.0 242 .______ 
+%.5 532 .______ 
-12.5 43 .______ 
+lO.O _ _ _ _ _ _ _  43 
-!26.5 _ _ _ _ _ _ _  170 
-13.5 _ _ _ _ _ _ _  485 
-34.0 _ _ _ _  -. . 97 
+12.0 73 .______ 
-10.0 371 ._____. 
-16.0 .______ 93 
-15.0 _ _ _ _ _ _ _  51 
+lO.O ~ _ _ _ - _ _  85 
-34.0 .______ 6 
-24.0 - _ _ _ - - -  18 
-25.0 _____._ 31 
-15.0 _ _ _ _ _ _ _  445 
+Il.O 8 .______ 
-30.5 29 .______ 
+15.0 28 ____._. 
-12.0 .______ 203 
-8.0 2 9 7 . .  __._. 

-13.0 ______. 32 
f10.5 _ _ _ _ _ _ _  64 
-24.0 ____-_. 11 

Jan. 13 26 0 : s  a. m----- -3.3 
0:43 a. m _ _ _ _ _  -3.3 
2 2 4  p. m _ _ _ _ _  -0.2 
337 p. m ____. +1.1 
3:38a. m _ _ _ _ _  -1.9 +no 0 me.9 - n : o  I 40.9 Jan. 9..... 

Jan. lo---- 

11 16 
Do. 

2 Cu;moderatehaze tonorth. 
2 Cu; moderate haze; instru- 

ment indoors. 
Few Cu; moderate haze to 

north. 
Few Cu; ligbt haze. 
Few Ci; few Cu; moderate 

haze. 
6 Ci; 3 Cu; light haze. 
1 Ci; few Cu; light haze to 

north. 
Few Ci; few Cu; light haze to 

north. 
Do. 

Few Ci. 
Do. 

Few Ci; light haze to north. 
1 Ci; ligbt haze to north. 

205 a. m _ _ _ _ _  +0.3 
1:54 a. m ____. f . 3  

13 5 1:35p. m _ _ _ _ _  +1.6 

3:45% p. m--- $3.4 
0:51 a. m _ _ _ _ _  -1.1 

-82.0 21.8 
-64.0 I 39.R 

0:58 p. m _ _ _ _ _  +0.0 
0:37a. m _ _ _ _ _  $0.6 I 
1:45p. m _ _ _ _ _  0.0 

4:05p. m _ _ _ _ _  -0.6 
2 3 2 %  m _ _ _ _ _  -6.6 +YO.O 183.8 

-80.0 10.6 
-69.0 21.6 
-50.0 40.6 
+8.0 93.6 
4-20, 0 110. 6 
+35.0 125.6 
+65.0 155.6 
+ i S . O  16Y.B 
+80.0 170.6 

13 0 0.588.m.--.  -4.7 
0:42a.m .... -4.7 
1.43p.m _ _ _ _  -2.2 

1 Indicates Smithsonian observat.ion. 
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Area 

Spot Group 

Positions and areas of aun apots4ontinued 

Total 
area 
for Observatory 

"d"B"," 

Positions and areas of sun s p o t s 4 o n t i n u e d  

I937 
Jan. 25 _ _ _ _ _ _  
Jan. 26 _ _ _ _ _ _  

Dat 

- 
193: 

Jan. 12. 

Jan. 15. 

Jan. 16- 

Jan. 17- 

Jan. 18. 

Jm. 19- 

Jan. 20. 

Jan. 21. 

Jan. 22. 

Jan. 23- 

Jan. 25. 

h m 
14 1S 

12 45 

East- 
ern 

stand- 
ard 

time 

- 
h m  
11 9 

13 30 

11 12 

11 30 

11 10 

18 40 

11 35 

12 45 

12 59 

12 30 

14 18 

Jnn. 27 ..____ 

Jan.28 ...-.- 

Jan. 29 _ _ _ _ _ _  

Jan. 30 _ _ _ _ _ _  

Jan.31______ 

Diff. in 
longi- 
tude - 
-62.0 
-54.0 
-39.0 
+:6.0 
+rs.o 
-69.0 
-60.0 
-39.0 
-21.0 
-14.0 
+4. 0 +e. 0 
+66.0 
+82.0 
-55.0 
-47.5 
-25.0 
-7.0 
-1.0 

+as. 5 
-82.0 
-63. 0 
-57.0 
-42.0 
-34.0 
-14.0 
+2. 0 
+4.0 

+12.0 
+30.0 
+35.0 
-i5.0 
-51.0 
-43.0 
-30.0 
-24.0 
+IS. 0 
+IS. 0 
+25.0 
+42.0 
+45.0 
-71.0 
-55.0 
-22.0 
-12.0 
-8.0 

+25.0 
4-32.0 
4-42.0 
+59.0 
-64.0 
-49.0 
-14.0 
-5.0 
+l. 0 

+33.0 
+42.0 
4-51.0 
4-87.0 
-46.0 
-35.0 
-30.0 
+2. 0 

+11.0 
+20.0 
+32 0 
+46.0 
+65 0 
-67.0 
-5s. 0 

-32 0 
-18.0 
-14.0 
4-13.0 
+la 0 
+24. 0 
4-46.0 
+M. 0 
+80.0 
-57.0 
-37.0 

-5.0 
-3.0 

+%. 0 +a. 0 
+36.0 
+59.0 

-,6.0 
--i5.0 
-65.0 
-62.0 
-!a 0 
-5.0 +e. 5 

+IS. 0 
+19.6 

-48 o 

-m. o 

+IO. 0 

11 7 

9 30 

11 48 

11 19 

10 0 

Longi- 
tude 

- 
16.5 
24.5 
39. 5 

104.5 
1513.5 
325.7 
337. 7 
356.7 
16.7 
3 . 7  
41.2 
46. , 

103.7 
119.7 
330.8 
334.3 

0.8 
18.8 w. 8 
51. 3 

290.4 
309.4 
315.4 
330.4 
338.4 
358.4 
14.4 
16. 4 
24. 4 
42. 4 
47.4 

284.4 
3m. 4 
316.4 
329.4 
335.4 

15.4 
17.4 
24.4 
41. 4 
44.4 

971.1 
287. 1 
320.1 
330.1 
334.1 

7. 1 
14. 1 
24.1 
41. 1 

268.9 
283.9 
318.9 
327.9 
333.9 

5.9 
14.9 
23.9 
39.9 

273.1 
284. 1 
39 .  1 
321.1 
330.1 
339. 1 
351.1 

5. 1 
24. 1 

238.8 
247.8 
257.8 
273.8 
257. 8 
291.8 
318.8 
321.8 
329.8 
351.8 

1.8 
25.8 

235. 9 
255.9 
3i2.9 
237. 9 
289.9 
318 9 

326.9 
351.9 

2.9 
189.6 
190.6 
200. 6 
203. 6 
237.6 
260.6 
275.1 
280.6 
285.1 

320. 9 

1 East- 
ern I 3rd 

time 

Date stand- 

Heliogriiphic 

Die. ii 
longi- 
tude 

+21. 0 
+22. 5 
+29.0 
-78.0 
-65.0 
-63.0 
-62.0 
-60.0 
-53.0 
-52.0 
-17.0 
-12.0 

4-23.0 
f32.0 
+34.0 
+39.0 
+io. 0 
4 9 . 0  
-67.0 
-55.0 
-53.0 
-53.0 
-511.0 
-45.0 
-39.0 
-38.5 
-38.5 + n o  
+ 2 l .  0 
+3?. 0 +.rz. 0 
f43.0 
+49.0 
+52.0 
-75.0 
-52.0 
-41.0 
-41.0 
-39.0 
-37.0 
-34.5 
-29.5 
-26.0 
-23.0 
-19.5 
+34.0 
+42. 0 
-79.0 
-67.0 
-61.0 
-39.0 
-29.0 
-25.0 
-24.0 
-24.0 
-20.0 
-11.0 
-10.0 
+7.0 

f39.0 
f48.0 
f60.0 
-69.0 
-62.0 
-52.5 
-48.0 
-24.0 
-13.0 
-11.0 
-10.0 
-6.0 
+2.0 
+3.0 

f31.0 
+eo. 0 
f73.0 
-33.5 
-23.0 
-11.0 
-4.0 
+3.0 
$3. 5 
+7. 0 

f l2 .5  
f15.5 
f19.0 
+32.0 
+3i. 5 
+72.0 

+n. o 

Longi. 
tude 

286.6 
289. 1 
294.6 
175.3 
188.3 

191.3 
193.3 
300.3 
201.3 
236.3 
241.3 
261.3 
275.3 
285.3 
si. 3 
292.3 
323.3 
152.0 
174.0 
186.0 
188. 0 
186.0 
191.0 
198.0 
202. u 
202.5 
253.0 
265.0 
273.0 
283.0 
284.0 
290.0 
293.0 
153.7 
176.7 
187.7 
187.7 
189.7 
191.7 
194.2 
199. 2 
202.7 
205.7 
209.3 
262.7 
270.7 
1353 
147.3 
153.3 
175.3 
185.3 
189.3 

190.3 
194.3 
203.3 
M4.3 
221.3 
253.3 
262.3 
274.3 
132.4 
139.4 
148.9 
153.4 
177.4 
188.4 
180.4 
191.4 
195.4 
203.4 
204. 4 
222.4 
261.4 
274.4 
155.4 
165.9 
li7.9 
184. 9 
191.9 
192.1 
195.9 
201.4 
204.4 
207. 9 
220.9 
226.4 
20 .9  

im. 3 

202. 5 

loo. 3 

- 
Lati- 
tude 

$21 0 
-20.5 
+ l i . O  
-15.0 
+la. 0 
+8. 0 

-23.0 
-12. 0 
+1s. 0 
+25. 0 
+2?. 0 
- 2 4 . 0  
+?IJ. 0 
-16.0 
-10.0 
-18.0 
+I8.0 
-23.0 
-20.0 
-13.5 
-13.0 
-21. h 
+17.0 
+9.0 

-11.0 
-11.0 
+25.0 
+1s. 0 
+?LO 
f20.5 
-17.5 
+21.0 
-11.0 
-20.0 
4-16.5 
-17.0 
-12.5 
-11.5 
+18.5 
-21.5 
+9. 5 

-11.0 
-7.6 

+IS. 0 
+25.0 
+17.0 
+19.5 
+?O. 0 
+26.0 
+34.0 
-19.5 
-14.0 
+17.0 
-21.0 
+15.0 
+7. 5 

-11.0 
+25.0 
+19.0 
+22.0 
+2l. 0 +m. 5 
-17.0 
+24.0 
+26.0 
+34.0 
-19.5 
-14.5 
+17.0 
-21.0 
+a. 0 

-11.0 
+24.5 
+18.5 
+22. 0 
+M. 5 
-17.5 
-18.5 
-31.5 
-14.0 
-22.5 
+7.0 

-22. 0 
-IO. 0 
+la. 0 
+?a 0 
+17.5 
+?4.0 
+22.5 
+21.5 

Mount Wllson. 

U. 8. Naval. 

Harvard. 

U. 8. Naval. 

Do. 

Harvard. 

hlean daily area for 3 days, 2,392. 
NOTE.-Tho sunspot areas ohtalned a t  the Naval Ohservatory as published In the 

Monthly Weather Review prior to 1937 and in Publications of the U. 9. Naval Ohserva- 
tory Second Series, Vol. 611, are in error on account of the u s  of a wrong factor for 
con&slon into millionths of the Sun's visihle hemisphere. They may be corrected by 
niultiplying the? by 1.5708. Thls correctlon of course does not apply t o  a r e a  furnished 
by the cooperatlng Observatones. 
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PROVISIONAL SUNSPOT RELATIVE NUMBERS, FEBRUARY 1937 
[Dependent alone on observations at Zurich and its stetion st  Arosa] 

[Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, Switzerland] 

February Relative 
1037 numbers 

FEBRUARY 1937 

February Relative 
1937 numbers 

Mean, 23 days= 130.3. 
a=Passage of an average-sized group through the central meridian. 
b=Passage of a large group or spot through the central meridian. 
c=New formation of a group developing into a middle sized or large center of activity. E: on the eastern part of the sun’s disk, W: on the western part, M: in the central circle 

&=Entrance of a large or average-sized center of activity on the east limb. 
zone. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, D .  ?VI. LITTLE, in charge] 

By L. P. HARRISON 

Mean free-air data based on airplane weather observa- 
tions during the month of February 1937 are given in 
tables 1-3 hereunder. A description of the methods by 
which the various monthly means and normals therein 
are computed may be found in this section of the MONTHLY 
WEATHER REVIEW for January 1937. 

It will be noted that many of the “normals” are based 
on only 3 years of observations. Conclusions based on 
departures from such short-period “normals” must be 
used with caution. 

The mean surface temperatures for February (see 
chart 1) were generally above normal over the Great 
Lakes and northeast sections of the country as well as in 
Texas, Oklahoma, and eastern New Mexico and Arizona; 
also in southern Florida and a small area in South Dakota 
and Wyoming. The mean surface temperatures in the 
remainder of the country were generally below normal. 
The largest positive departures at  the surface were princi- 
pally concentrated in the immediate vicinity of the Great 
Lakes and east thereof, with values ranging from less 
than +lo C. to about +3.7O C., the latter prevailing on 
the northern New England coast. The positive depar- 
tures elsewhere averaged nearly lo C. The largest nega- 
tive departures a t  the surface were confined to portions 
of the Western Plateau Region, with values ranging from 
-lo C. to -4’ C. Elsewhere the negative departures 
were close to -lo C., except in the north-central part of 
the country where -2O C. was near the lower limit. 

The mean free-air temperatures for the month up to 
5 km above sea level (see table 1) generally did not depart 
very much from normal. Departures of this element 
from normal were mostly positive by slight amounts over 
the eastern part of the country, with maxima a t  Lake- 
hurst, N .  J., and Wright Field (Dayton), Ohio (+1.9’ to 
4-2.9’ C., and 1.4’ to 2.4’ C., respectively, at  all levels up 
to 5 km). The appreciable negative departures found 
at the surface in the north-central part of the country 
apparently were not merely confined to the surface, as 
shown by the departures of -2’ to -2.7” C. from 1 to 5 

km a t  Omaha, Nebr. Elsewhere the deviations from 
normal temperature were not notable except perhaps a t  
Kelly Field (San Antonio), Tex., in the upper strata 
(+1.1’ to 2.3’ C. from 3 to 5 km). 

The mean free-air relative humidities and specific 
humidities are given in table 2. In  the eastern part of the 
country, except perhaps in the extreme southeast, the 
mean relative humidities were generally below normal 
by slight to moderate amounts (-2 to -12 percent) 
at  almost all elevations up to 5 km, with most marked 
negative departures at  Washington, D. C. where values 
from -10 to -12 percent prevailed in the stratum 1.5 
to 3 km. In the north-central part of the country, 
Omaha, Nebr., showed slight positive departures (+ 1 to 
$5 percent) in humidify a t  all levels up to 5 km, hence of 
opposite sign to the departures of temperature from 
normal noted previously. In  the northwest slight to 
moderate excesses over normal humidities generally pre- 
vailed. By comparison of the relative humidities for 
Salt Lake City, Utah, with those for surrounding stations, 
it  may be inferred that they were at  le.ast moderately in 
excess of the normal at  practically all elevations up to 5 
km. On the southern California coast the humidities 
near the surface were moderately greater than normal, but 
approximately normal at  greater elevations as shown by 
the results for San Diego, Calif. Elsewhere the departures 
of relative humidity did not appear significant. 

Table 3 shows the monthly mean free-air barometric 
pressures and equivalent potential temperatures. The 
place of lowest average pressure during February at  ele- 
vations up to 5 km, with the exception of the very lpwest 
stratum near the ground, was located in the vlcinity of 
Sault Ste. Marie, Mich., hence somewhat to the east of 
its position in January when it was centered over Faxgo, 
N. Dak. However, it may be noted that the gradient 
between these two stations was relatively small in Febru- 
ary (difference 3 to 1 mb). The (statistical) center of 
highest average pressure occurred over the region near 
Miami, Fla, 


